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Biodiversity of 

the river 

ecosystem 

Module:  

Impacts of human intervention 

on river ecosystem 

River Management 

Total duration: > 18 hours 

Field work: Yes (mainly)  

List of materials:  

Binoculars (for bird 

watching) 

Sample containers 

Electron-fishing equipment 

Microscopes 

sheets of paper (plants 

should be pressed) 

Photo-camera 

Magnifying glass or ideally a 

pocket microscope. 

Equipment for animal 

collection 

Worksheets: 4 

Students’ age: 16-18 

Use of apps/software: No 
 

Brief description 
This learning unit refers to the Megalo Rema in 

Rafina (Greece) but it can be adapted to other 

rivers. 

Biodiversity: an analytical approach to the 

"Megalo Rema" stream, examining the individual 

organisms the ecosystem consists of (plants, 

insects, reptiles, amphibians, mollusks, birds, fish)  

We emphasize on eels and their unique trip across 

Atlantic Ocean and Mediterranean Sea. 

Ecology: an approach that takes the ecosystem 

as a whole, examining its interrelationships with the 

organisms as well as strategies for its protection. 
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Objective of the learning unit 

To learn about 

 relationships between abiotic components and the organisms 

 various species and genus of different categories of organisms (plants, insects, birds, 

reptiles, frogs, fishes) 

 interrelationships with the organisms 

 main principles of the environmental sciences; 

To be able to: 

 collect organisms  

 investigate the relationships between abiotic components and the organisms 

 investigate the interrelationships with the organisms  

 recognise various species and genus of different categories of organisms (plants, insects, 

birds, reptiles, frogs, fishes) 

 become aware of the fine balances governing the "Rema" as well as any other 

ecosystem.  

 recognise the value of freshwater ecosystems 

 promote freshwater ecosystems protection in a productive way 
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Introduction (orientation) 

Time estimated: 45 minutes 

Where the activity takes place: in the field (estuary of Megalo Rema Rafina) 

Method (how the students have to work): group-work 

Instructions for the teacher:  

1) Introduction to the topic  

We are in the river ecosystem estuary of Megalo Rema Rafinas. Let’s make experiential 

Learning (Biomatic Learning), engaging the students with some questions: 

- What is an ecosystem? 

- How different organisms can you recognise? 

- How many animals live in this river ecosystem? 

- Is this ecosystem a rich ecosystem with high biodiversity or is it a poor ecosystem with 

low biodiversity?  

- How can we collect various species? 

- What plants live in a river? 

- Have you ever seen eels here? 

- Do you know where eels are born? 

- What do eels eat? 
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Conceptualization 

Time estimated: 15 minutes 

Where the activity takes place: by the river (Megalo Rema Rafinas) 

Method (how the students have to work): group-work 

Instructions for the teacher: 

We ask the students if there are eels and other types of fish in the ecosystem of the studied 

river (Megalo Rema Rafinas) 

“Have you ever seen eels?” 

“Where eels are born?” 

“How they find their route to arrive here?” 

“What do they eat?” 

“How can we collect easily eels?” 

“What other species live on this ecosystem?” 

“How can we collect larvae?” 

“How can we notice frogs and reptiles?” 

“How can we recognize various species of animals and plants?”  

http://www.daylightingrivers.com/
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Investigation  

Time estimated: 2 hours 

Where the activity takes place: in the field (“Arionos Bridge” in  Megalo Rema Rafinas) and in 

the School Laboratory 

Method (how the students have to work): group-work 

Instructions for the teacher: 

1) Planning 

We plan the investigation of the diversity of the river.  

We focus mainly on Eels and Fish as they are very good markers of the ecological situation of 

the ecosystem. 

Also we investigate Plants, Insects, Birds, Reptiles and Frogs. 

First of all, we are going to investigate if there are eels on Megalo Rema Rafinas and other 

species of fish.  

 

EELS AND OTHER SPECIES OF FISH 

At a certain place of the river (“Arionos Bridge”) it will take place the collection using the 

method of electrofishing with the help of the experts.    

This activity took place during the International Day of Fish Migration on 21 of April 2018 near 

the estuary of Megalo Rema Rafinas and took part some students of our school. 

The method of electrofishing is very interesting as combines Physics and Biology and it is very 

useful as the fishes attracted by electricity. 

Electrofishing uses direct current electricity flowing between a submerged cathode and 

anode. This affects the movement of the fish so that they swim toward the anode, where they 

can be caught. 

Electrofishing is a common scientific survey method used to sample fish populations to 

determine abundance, density, and species composition. When performed correctly, 

electrofishing results in no permanent harm to fish, which return to their natural state in as little 

as two minutes after being caught. 
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After that we investigate the other groups of ANIMALS AND PLANTS. 

 

INSECTS AND LARVAE 

Observation of insect metamorphosis stages.  

The best time of year for this activity is end of March - beginning of April. This activity can include 

the collection of larvae and their placement in an improvised vivarium with a lid that allows 

ventilation, preferably right on the banks of the stream or alternatively in the lab. The vivarium 

should be kept clean and the specimens must be provided with food.  

Any large container such as a bucket or bowl can be used as a vivarium.  

In this way, students visiting the vivarium can observe certain instances of insect 

metamorphosis.  Amphibian metamorphosis can also be observed in this way. In the case of 

tadpoles it is better for the vivarium to be placed in the lab. 

Collection of insects that live underground – Making an "insect sieve". 

 

Materials:  

 Two small plastic containers of such sizes to ensure that if one is placed inside the other 

there is a distance of at least 10 cm  between the bottoms of the containers. 

 Mesh (preferably metal), with a hole diameter less than 5mm. 

 Flexible wire or fishing line. 

 Magnifying glass or ideally a pocket microscope. 

 

BIRDS OF THE "MEGALO REMA" STREAM OF RAFINA 

Objectives:  

 Familiarization with the bird species of the waterway, their nesting habits, diets etc.  

 Separation of species into endemic and migratory species.  

 Bird watching in the "Rema".  

 Photographing species.  

Methodology: See Species behaviour research at the Attica Zoological Park. These ones 

below are activities that can be performed with the students. 

 

1) Creation of maps noting other regions where bird populations found in the "Rema" also 

exist (e.g. Egretta garzetta in Europe, Africa, Asia, N. America), as well as reference by 

name to other organisms (mainly birds) with which each bird co-exists in habitats different 

to Greek freshwater ecosystems.  

2) Taking again the example of the Little Egret, we can note that the Εgretta garzetta 

species co-exists in the mangroves of India alongside hornbills, kookaburra and other 

species that are not found in Greece.  

3) Recording of bird song form different species throughout the year. The purpose of this 

activity is for students to recognize different bird species from their song. Recordings of 

bird songs of the same species available on the internet can also help. 

4) Activity "The fussy relative". During the activity, students are asked to find what is in their 

opinion the "strangest" related bird species to the ones found in the Rafina area. For 
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example the "fussy relative" of the common buzzard could be said to be the secretary-

bird.  

5) Noting the threats faced by birds in Greece and in Rafina specifically. Furthermore, in the 

case of migratory birds, noting the threats faced in the areas they migrate to. 

During the activities related to birds it would be useful to create "posters" on a piece of 

cardboard, containing a summary of the information derived from the activities. 

 

PLANTS 

1) Creation of a herbarium with samples of local plants (the following instructions are 

indicative). The herbarium is gradually compiled throughout the program. 

2) Collection of specimens. The specimens collected must have all elements required for 

recognition of the plant; definitely the flowers and if possible the fruit too. Samples of 

herbaceous plants must contain the underground and overground parts. From woody 

plants a relatively large section should be cut containing leaves flowers and if possible 

fruit too so that the plant's characteristics are discernible (e.g. leaf pattern).  3-4 

specimens of each plant should be collected. 

 

During collection, all the information that is necessary to accompany the specimens in the 

herbarium should be recorded (collection location, date of collection, altitude, habitat 

description, observations etc.) For reasons of convenience, specimens should be given a 

reference number and any observations should be recorded in a notebook under the same 

number. The reference number should accompany the specimens until the information has 

been entered.  

If a species is known to be rare a specimen should only be collected after ensuring there is a 

large population in the specific area. 

 

2) Performing 

Phase 1 

Time needed: More than 12 hours (four different days) 

For Eels 3 hours 

For larvae and insects 3 hours 

For birds 3 hours 

For plants 3 hours 

 

Phase 2 

Time needed: 3-4 hours (2 or 3 different days) 

Use the microscopes and scientific books for larvae and insect identification 

http://www.daylightingrivers.com/
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The students fill the Worksheet 1 (eels data) 

Then they fill the Worksheet 2 (insect data) 

Then they fill the Worksheet 3 (birds, reptiles and amphibians data) 

Then they fill the Worksheet 4 (plants data) 

 

Conclusion 

Time estimated: 30 minutes 

Where the activity takes place: in the laboratory 

Method (how the students have to work): group-work 

Instructions for the teacher: 

The different groups report their conclusions. 

Students compare the results of the biodiversity and they conclude that there are eels, many 

species of fish and many other species of animals and plants. 

 

Discussion 

Time estimated: 60 minutes 

Where the activity takes place: in the laboratory 

Method (how the students have to work): group-work 

Instructions for the teacher: 

The different groups take part in a discussion about the biodiversity in Megalo Rema Rafinas   

 

“How rich is the biodiversity of Megalo Rema Rafinas?” 

 

“What can we conclude for the quality of the environment of Megalo Rema Rafinas?” 

 

“Are there threatened species among the species?” 
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“How can we protect better the environment of Megalo Rema Rafinas?” 

 

“Measures for better management of the river ecosystem” 

 

“Sustainable development and the river ecosystem.” 

 

“The gigantism of the port of Rafina and the consequences in the ecosystem of Megalo 

Rema.” 
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